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(54) MANUFACTURE OF SEMICONDUCTOR PACKAGE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide the manufacture of a low cost 
semiconductor package superior in productivity which is loaded on a 
compact portable equipment, etc. 

SOLUTION: Metallic exposure parts 3, 4 are made only of a circuit 
substrate 1 adhesive, using a solder forming solution further selectively 
applying solder powder to these parts 3, 4 for thermal melting, thereby 
simultaneously forming two protrudent electrodes 7, 9 on the upper and 
lower positions of through-holes. The protrudent electrodes 7, 9 made in 
almost the same size and of the same quality material while an IC chip 6 
is being mounted on the protrudent electrodes 7 to be flip-chip 
connected in one-time reflow step. The body is sealed with a sealing 
resin so as to manufacture a package 1 0. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted ^ 

registration] TT] 

[Date of final disposal for application] — | 

[Patent number] ^ 

[Date of registration] ^ 

[Number of appeal against examiners decision of ^ 
rejection] 

[Date of requesting appeal against examiners decision IT1 

of rejection] O 

-i o 

[Date of extinction of right] *Jj 

Copyright (C); 1 998,2003 Japan Patent Office 
- 1 - 



"* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor package which carries out bonding of the 
semiconductor chip to the printed circuit board which has an external terminal in one field in the field of 
a bonding pad and another side, carries out flip chip bonding of the semiconductor chip to the projection 
electrode by the side of a bonding pad, and is characterized by forming a semiconductor package in the 
manufacture approach of the semiconductor package which manufactures a ball grid array (BGA) after 
forming a projection electrode in both sides of a printed circuit board beforehand. 

[Claim 2] The manufacture approach of a semiconductor package according to claim 1 that the location 
of the projection electrode of the bonding pad formed in both sides of said printed circuit board and an 
external terminal is characterized by being in an abbreviation same location superficially. 
[Claim 3] The manufacture approach of the semiconductor package according to claim 1 or 2 
characterized by the magnitude of two projection electrodes formed in both sides of said printed circuit 
board being abbreviation identitas. 

[Claim 4] The manufacture approach of the semiconductor package according to claim 1 to 3 
characterized by the quality of the material of two projection electrodes formed in both sides of said 
printed circuit board being the same. 

[Claim 5] The quality of the material of said projection electrode is the manufacture approach of the 
semiconductor package according to claim 4 characterized by being solder. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the semiconductor 
package which carried out flip chip bonding, after forming the same bump as substrate both sides in 
more detail with respect to the manufacture approach of a semiconductor package. 
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[0002] 

[Description of the Prior Art] In recent years, the flip chip bonding which mounts a bare chip on a 
substrate by direct face down in connection with the miniaturization of a semiconductor package and 
densification is developed, the appearance of a camcorder/movie, a portable telephone, etc. — a bare 
chip and abbreviation — the compact package of the same dimension and the pocket device which 
carried the so-called CSP (a chip size / scale package) are appearing successively. Development of 
CSP progresses quickly and the commercial-scene demand has got into stride recently. 
[0003] Drawing 4 is process drawing explaining the manufacture approach of the conventional 
semiconductor package. First, after forming a through hole 2 in the circuit board 1 which is a printed 
circuit board by which the double-sided copper flare was carried out by NC hole dawn processing in - - 
drawing 4 (a), After forming a coppering layer by non-electrolytic copper plating and electrolytic copper 
plating, laminating a plating resist further, carrying out exposure development and forming a pattern 
mask, by performing pattern etching using an etching reagent The external terminal 4 which is a pad 
electrode is formed in the top-face side of said circuit board 1 at a bonding pad [ for IC connection ] 3, 
and inferior-surface-of-tongue side. Next, by performing solder resist processing and forming the resist 
film 5 in a predetermined part, opening of the resist film 5 which is the front face which can solder many 
same configurations is formed in the shape of a matrix at the inferior-surface-of-tongue side of said 
circuit board 1 so that the external terminal 4 may be exposed. 

[0004] First, IC chip mounting shown in drawing 4 (b) pours the IC chip 6 at a bump process, and forms 
the solder bump 7 in the pad electrode surface of said IC chip 6. Although there are generally a stud 
bump method, a ball bump method, a plating bump method, etc. in said solder bump's 7 formation 
approach, the plating bump method which forms an aperture in a pad electrode location in a resist, is 
immersed into a solder organ bath in it, and forms a solder bump by plating can form a bump in a pad 
inter-electrode narrow array, and is the means forming of a solder bump effective in the miniaturization 
of IC chip. 

[0005] In drawing 4 (c), after applying flux to said IC chip 6 with a solder bump, or the bonding pad 3 of 
the circuit board 1 mentioned above and carrying the IC chip 6 in the predetermined location on the 
circuit board 1. flip chip mounting is performed through a solder reflow process. 

[0006] The IC chip 6 is fixed on the circuit board 1 by face down by carrying out the resin seal of the 
closure process shown in drawing 4 (d) in one by side potting by thermosetting closure resin 8. 
[0007] A ball electrode is formed when drawing 4 (e) arranges and carries out a reflow of the solder ball 
9 to the location of the external terminal 4 formed in the inferior-surface-of-tongue side of . said circuit 
board 1. 

[0008] As for the solder presentation of said solder ball 9, a solder ball with the melting point lower than 
the solder of a flip chip is used. For example, a presentation of the solder bump 7 of a flip chip is Pb:90%, 
Sn10%, and the melting point C of 250 degrees, the presentation of the solder ball 9 is Pb:40%. Sn60%, 
and the melting point C of 180 degrees, and the melting points of solder differ, respectively. A 
semiconductor package 10 is completed by the above. 

[0009] Drawing 5 is process drawing explaining the manufacture approach of other conventional 
semiconductor packages. Drawing 5 (a) is the same as that of drawing 4 (a) mentioned above. In drawing 
v 5,(b) and (e), the solder ball 9 of 6/4 solder is applied-to the external terminal 4 by the side of the- - - 
inferior surface of tongue of the circuit board 1, and temporary immobilization of the flux is carried out. 
[0010] In drawing 5 (d), the presentation of said solder ball 9 and solder forms the solder bump 7 of 6/4 
homogeneous solder in the IC chip 6 side beforehand. After applying flux to the solder bump 7, 
temporary immobilization is carried out at the bonding pad 3 for IC connection formed in the top-face 
side of the circuit board 1 by drawing 5 (e). 

[001 1] In drawing 5 (f), the solder ball electrode for mother board substrate connection is formed in the 
external terminal 4 at the same time flux fuses with solder and connects the IC chip 6 to the bonding 
pad 3 of the circuit board 1 at 1 time of a reflow process by heating about [ 210-230 degrees ] by C in a 



' heating furnace, since the above-mentioned solder presentation of the solder bump 7 and the solder ball 
9 is 6/4 homogeneous solder. 

[0012] In drawing 5 (f), a semiconductor package 10 is completed by carrying out side potting by 

thermosetting closure resin 8 so that the side face of the IC chip 6 may be covered. 

[0013] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the manufacture 
approach of two semiconductor packages mentioned above. That is, also in which approach, apart from 
the solder ball by the side of the inferior surface of tongue of the circuit board, bumping of the solder 
bump is carried out to IC tip side, and flip-chip-bonding connection is made at a circuit board top-face 
^ side J:7 Therefore, productivity was-low and there were problems, such as a cost rise. ~ ^ 

[0014] This invention is made in view of the above-mentioned conventional technical problem, and the 
purpose offers the manufacture approach of a cheap semiconductor package excellent in the 
productivity carried in a small pocket device etc. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture 
approach of the semiconductor package in this invention carries out bonding of the semiconductor chip 
to the printed circuit board which has an external terminal in one field in the field of a bonding pad and 
another side, in the manufacture approach of the semiconductor package which manufactures a ball grid 
array (BGA), after it forms a projection electrode in both sides of a printed circuit board beforehand, 
carries out flip chip bonding of the semiconductor chip to the projection electrode by the side of a 
bonding pad, and is characterized by forming a semiconductor package. 

[0016] Moreover, the projection electrode location of a bonding pad and an external terminal formed in 
both sides of said printed circuit board is characterized by being in the location of abbreviation identitas 
superficially. 

[0017] Moreover, it is characterized by the magnitude of two projection electrodes formed in both sides 
of said printed circuit board being abbreviation identitas. 

[0018] Moreover, it is characterized by the quality of the material of two projection electrodes formed in 
both sides of said printed circuit board being the same. 

[0019] Moreover, the quality of the material of said projection electrode is characterized by being solder 
[0020] 

[Embodiment of the Invention] Based on a drawing, the manufacture approach of the semiconductor 
package in this invention is ekpraihed below. Drawing 1 is involved in the gestalt of operation 6f this 
invention, and, for the top view by the side of the top face of a semiconductor package, and drawing 1 
(b), the top view by the side of an inferior surface of tongue and drawing 2 are [ drawing 1 (a) ] the 
fragmentary sectional view of drawing 1 (a). Drawing 3 (a) is process drawing with which the A-A line 
sectional view of drawing 1 and drawing 3 (b) - (e) explain the manufacture approach of the 
semiconductor package of this invention. In drawing, the same sign shows the same member as the 
conventional technique. 

[0021] First, in drawing 1 , drawing 2 , and drawing 3 (a), after forming two or more through holes 2 in 
the circuit board 1 by which the double-sided copper flare was carried out in the shape of a matrix by 
NC hole dawn processing, it is the same as that of the conventional technique to form coppering layer- 
2a in the wall of a through hole 2 by non-electrolytic copper plating and electrolytic copper plating. In 
order to secure an area effective in circuit pattern formation in the front face of the narrow circuit 
board 1, and in order to prevent the flow of solder in a through hole 2 and to maintain the height 
precision of solder Bengbu by the miniaturization of a semiconductor package, a through hole 2 is made 
up for with resin 2b. 

[0022] Cu deposit 2c is formed for the vertical edge of said resin 2b made up for by non-electrolytic 
copper plating and electrolytic copper plating. 

[0023] Furthermore, after laminating DF resist, carrying out exposure development and forming a pattern 
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mask as usual, patterning of the external terminal 4 which is a putt electrode is carried out to the top- 
face side of the circuit board 1 by performing pattern etching using an etching reagent at a bonding pad 

3 and mferior-surface-of-tongue side. Next, opening of the resist film 5 which is the front face which 
can solder two or more same configurations is formed in the shape of a matrix by performing solder 
resist processing and forming the resist film 5 in a predetermined part 

[0024] Furthermore, 2d of nickel+Au deposits is formed in opening of said resist film 5 of non- 
electrolyzed nickel and gold plate. 

[0025] By processing the goods which should be carried out a solder coat with solder coat formation 
liquid, give adhesiveness only to a metaled outcrop, solder powder is made to adhere to the part 
alternatively at this, and the technique which carries out a solder coat is indicated by JP,7-74459,A-by- 
carrying out heating fusion. 

[0026] In drawing 3 (b), slime is generated by the front face of a bonding pad 3 and the external terminal 

4 by coming out of the circuit board 1 by which opening of the resist film 5 which is the front face which 
can solder two or more same configurations was formed in the shape of said matrix to solder coat 
formation liquid for several minutes, and being immersed. After sprinkling solder powder over this, 
brushing lightly and making it give alternatively a slime part, solder powder is fused at predetermined 
temperature and the solder ball 9 is formed in the top face of the circuit board 1 with a sufficient 
precision with the solder bump 7 on the inferior surface of tongue at coincidence. 

[0027] The location of the solder ball 9 is superficially fofmed in an abbreviation same location by the 
upper and lower sides of a through hole 2 with the solder bump 7 formed in both sides of said circuit 
board 1. Moreover, the magnitude is formed by abbreviation identitas and the quality of the material is 
formed [ both ] with solder. 

[0028] In drawing 3 (c) and (d), mounting of the IC chip 6 can carry out flip chip bonding of the IC chip 6 
by passing through a solder reflow process, after carrying the IC chip 6 in the solder bump's 7 
predetermined location formed in the top face of said circuit board 1. 

[0029] In drawing 3 (e), a semiconductor package 10 is completed by closing by side potting with 
thermosetting resin 8. 

[0030] As explained above, the BGA package of this invention carries out flip chip bonding of the 
semiconductor chip, after forming a projection electrode in both sides of the circuit board beforehand. 
[0031] 

[Effect of the Invention] According to the manufacture approach of the semiconductor package of this 
invention, by processing with solder coat formation liquid giving adhesiveness only to the outcrop of the 
metal of both sides of the circuit board, making solder powder adhere to the part alternatively at this, 
and carrying out heating fusion — the location of the upper and lower sides of the location of two 
projection electrodes of a through hole — abbreviation — in the same magnitude It is homogeneous 
solder and can form at 1 time of a reflow process. It is possible to offer the manufacture approach of 
the cheap semiconductor package excellent in productivity. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] With respect to the manufacture approach of the semiconductor package concerning the 
gestalt of operation of this invention, drawing 1 (a) is [ the top view by the side of an inferior surface of 
tongue and drawing 1 (c) of the top view by the side of the top face of the circuit board and drawing 1 

(b) ] partial expanded sectional views. ^ * ~ 

[Drawing 2] It is the A-A line sectional view of drawing 1 (a). 

[Drawing 3] It is the explanatory view showing the production process of the semiconductor package of 
this invention. 

[Drawing 4] It is the explanatory view showing the production process of the conventional 
semiconductor package. 

[Drawing 5] It is the explanatory view showing the production process of other conventional 
semiconductor packages. 
[Description of Notations] 

1 Circuit Board 

2 Through Hole 

3 Bonding Pad 

4 External Terminal 

5 Resist Film 

6 IC Chip 

7 Solder Bump 

8 Closure Resin 

9 Solder Ball 

1 0 Semiconductor Package 



[Translation done.] 
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